The glymphatic system delivery enhances the transduction efficiency of AAV1 to brain endothelial cells in adult mice.
Recombinant adeno-associated virus (rAAV) is increasingly applied in neuroscience research or gene therapy. However, there is no simple and efficient tool for specific transfection of rAAV into cerebrovascular tissues. It has been reported that fluorescent tracers or beta-amyloid protein can enter the brain through perivascular spaces, named as "glymphatic system". The purpose of this study was to explore whether rAAV could transduce the cerebral vasculature through the glymphatic pathway. An AAV1-GFP vector suspension (15 μL) was injected into the intracisternal space of anesthetized mice (n = 2) and 5 μl was injected into the bulbus medullae (n = 2). As controls, 15 μl of artificial cerebrospinal fluid (aCSF) was injected into the cisterna magna. The endothelial specific transduction was verified by Glut1 or PDGFRβ immunofluorescent staining. Immunofluorescence images for all groups were captured with a laser microscope. It was observed that infection with rAAV1 vectors encoding green fluorescence protein resulted in a successful cerebrovascular transduction when injected into cisterna magna, compared to aCSF or intra-parenchymal injection at 30 days post-transduction in adult mice. In addition, GFP was co-localized with Glut1 based on immuno-fluorescence. These results indicate that glymphatic system delivery enhances the transduction efficiency of AAV1 to brain endothelial cells. The AAV1 vector can simply and efficiently transduce the cerebral endothelial cells through the glymphatic pathway. The findings of this study reveal that rAAV1-based vectors have high application potential for endothelial-targeted neurologic disease research or gene-based therapies.